INTRODUCTION
The combination of optical transparency and electrical conductivity properties in transparent conducting oxides (TCOs) made them essential in the development of modern optoelectronic devices. 1, 2 The most widely studied materials employed for optoelectronic devices that accomplish these properties are several binary oxides like: In 2 O 3 , Ga 2 O 3 , Al 2 O 3 , ZnO, SnO 2 and TiO 2 .
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The widespread use of In 2 O 3 in industrial processes covers the fabrication of window layers in solar cells, [6] [7] [8] light-emitting diodes, 9,10 electrochromic windows, 11 liquid-crystal displays, 12, 13 and gas sensors. 14, 15 Due to the scarcity and high cost to obtain indium metal, new The properties of the high-pressure phases of In 2 O 3 , some of which can be obtained in a metastable form at ambient conditions, are largely unknown despite their important applications. [37] [38] [39] [40] [41] In particular, a decrease on the bulk modulus is expected for the corundum-type structure of sesquioxides A 2 O 3 (A= Al, Ga, In) on increasing the cation ionic radius. In particular, we have used the projector-augmented wave (PAW) 56 scheme implemented in this package. The PAW method takes into account the full nodal character of the all-electron charge density distribution in the core region. The generalized gradient approximation (GGA) was used for the description of the exchange-correlation energy with the PBEsol prescription. 57 The set of plane waves employed extended up to a kinetic energy cutoff of 520 eV due to the presence of oxygen and we used dense special k-point grids appropriate to sample the Brillouin zone (BZ).
The cutoff energy and the k-point sampling employed ensure a high convergence of 1-2 meV per formula unit in the total energy as well as an accurate calculation of the forces on the atoms. At each selected volume, the structure was fully relaxed to their optimized configuration through the calculation of the forces on atoms and the stress tensor. 57 For each relaxed configuration, the forces on the atoms were smaller than 0.005 eV/Å, and the deviations of the stress tensor from a diagonal hydrostatic form were less than 0.1 GPa. We obtain a set of E, V, and P (pressure, like others energy derivatives, is obtained theoretically from the value of the calculated stress tensor)
for each phase as well as the evolution of its structural properties with increasing pressure.
We have also performed lattice dynamics calculations of the phonon modes in rh-In 2 O 3 at the center of the BZ (Γ point). Our theoretical results enable us to assign the Raman-active modes observed in corundum-type In 2 O 3 (see Fig. 1b ) because calculations provide information about the symmetry of the modes and polarization vectors, which is not readily accessible in the present experiment. Highly converged results on forces are required for the calculation of the dynamical matrix. We used the direct force constant approach (or supercell method). 58 The Table I ) and also with previous experiments and calculations.
The corundum-type structure has a primitive unit cell with 2 formula units. Group theory predicts that this structure should have 30 vibrational modes with the irreducible representation
where E modes are doubly degenerated. These vibrational modes can be divided into 3 acoustic modes (A 2u and E u ) and 27 optical modes, thus resulting in 7 Raman-active (R) modes, transition in good agreement with our previous work. 42 We must note that Bragg reflections in our experiment show a slight broadening with increasing pressure above 10 GPa which could be due to a slight loss of quasi-hydrostatic conditions of the PTM. 62 In this respect, small non-hydrostatic stresses should not influence the structural stability of relatively uncompressible (B 0 > 150 GPa) compounds as sesquioxides. 63 We will show below that this hypothesis is well supported by the good agreement between experiments and theoretical calculations. Table II) . 33, 66, 67 The results of these fits are shown in Table III . Therefore, our experimental and theoretical data at ambient pressure (see Table I ) indicate that rh-In 2 O 3 has a slightly distorted corundum-type structure. Table S4 . The good agreement between experimental and theoretical data observed in Fig. S2 gives confidence to use our calculated data at higher pressures in order to discuss the pressure dependence of cation-anion bond distances. Fig. 5(b) displays the pressure dependence of the quadratic elongation (λ) for rh-Al 2 O 3 and rh-In 2 O 3 , which gives a reliable indication of the distortion in the octahedron. 81 This parameter has been calculated by the average of the distortion in the bond-lengths implied in the octahedron, as described by equation (2),
Eq. (2) where l i is the cation-anion bond length that forms the real polyhedron and l 0 is the theoretical bond length in the most regular polyhedron. 
C) RS measurements at high pressures
Selected Raman spectra of rh-In 2 O 3 at different pressures are reported on upstroke to 30.0 GPa ( Fig. 6(a) ) and downstroke to ambient pressure ( Fig. 6(b) ). From ambient pressure to 15.4
GPa, we can observe all seven Raman-active modes of rh-In 2 O 3 predicted by group theory.
Above this pressure, we observed a decrease in the intensity of the Raman modes related to rh- Fig. 6(a) GPa. In the downstroke process, the o3-In 2 O 3 phase is stable down to 8 GPa. Below that pressure, the sample transformed again in the metastable rh-In 2 O 3 phase (see Fig. 6(b) ).
Curiously, no coexistence is found between both phases on downstroke. Finally, we would like to stress that the higher sensitivity of rh-In 2 O 3 to compression than its isostructural compounds Al 2 O 3 , Ga 2 O 3 , and Cr 2 O 3 could be relevant for its use as pressure calibrant. The most usual method for pressure calibration in the laboratory relies on spectroscopic techniques. In particular, the pressure dependence of the photoluminescence lines R1 and R2 of ruby, assigned to internal transitions in the Cr 3+ cation, follows a well-known tendency. 49, 82 However, the relatively small pressure coefficient of these lines leads to a considerable error in the determination of pressure in the low-pressure range. Therefore, the existence of compounds with structures more sensitive to pressure than ruby and with the possibility to host Cr 3+ cations opens a new path in the search for more accurate pressure sensors.
In this context, the possibility to obtain metastable rh- 
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